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fira-TOTSlIi  I1I7SSTIGAI10-J OF A  PLAIll AIT35 A SLOT-LIP 

AILSHOL" OIT A TTI1TG  SITE A FÜLL-SPAH FLAP  C0ITSISTI1TG 

0?  Ali  I1T30ARD FCflLSR AÜH All  OUTBOARD  SLOTTED  FLAP 

3-" P.  I.'.   Sotallo   and liarvin Schuldenfrei 

SUUUAET 

\ 

An investigation nas  made  in the 1IA0A  7-  "by 10-foot 
tuir.e 1  of  a   slot-lip  aileron  and.a plain  aileron,   sir-iji;' 
and  in  combination,   on  an  1TACA  23012  -.»ir.t;  vrith a full-span 
flap.     The  flapconsisted of   a 0. 3LoFo~ler flap over  the 
i:iboard 6.7  percent   of  tbf  -Tint;   3pan  and  a  modified  clotted 
flap   over th«   rer.-iir.der  of  tap  dag.     Tho   static  rolling, 
raving,   ar.d hir-^e  nome-ts  wore   clotrmined and prcscr.tod 
for   BOT irnl   angles   r.f   attack  and  for  various   combinations 
of defIcetionr.  of the  Inboard and outboard flaps. 

Tho characteristics of those lrtcral-nontrnl devlcos 
tore essor.tiall," tho sane aa thoao of ainilar devicee on 
the ring with full-rpan ITACA slotted flapa as tooted in a 
previous investigation. With the nr.no noflificationa as.. 
roconr.ondoi? in tho previous investigation, there devices 
should provide acceptable lateral-control characteristics 
throughout   tho  uaeful  flight   ranee. 

The  Fouler  and codified   r.lottod-flap  combination  £avo 
aa ostlr.atod 14-porcnnt  increase   la, r.axiuun  lift   coeffi- 
cient   over  that   ojf  the  full-apan :*ACA  slotted flap  of  tho 
Investigation provioiraly ner.tionod. 

i::iacDi;0Tio;T 

Thin  report   continues   the  ir.venti^r.tion of   clot-lip 
and plain  -Heron  characteristics  v:ith  full-apan flr.pr no 
reported Is  ref ••rrnco  1.     F'.r  the  present   investigation, . 
the   full-spas  nlotted flap  was   replaced  T>j» a Fovler  flap 
ir.board of  tho  .aileron  ar'ator.  and a r.odificd  slotted flap 
over  the   outboard portion »f   the  wine.     The   section  aero- 
c".:'r.anie   characteristics   of  both of  these  flapa  are   üiven 
in  rofcror.ee  2;   the  nodlfled  slotted flap,   having   the   slot 
lip   located  at  0.90c,   vai   selected  for use  rith  the   slot- 
li-o aad plala ailv-ror.a bce'auao it  ahnred a hieher    CT 

than  tho   slotted flaT of roferancc  1. 
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AP3ABAW8 ARS LISTHOSS 

The  testa rerc  r.nde   ir.  the  SAÖA 7- V 10-foot  wind 
tTir.rc 1   at   r.hout  40  nilos per  hoxir vrith  tin 4-  "b;r 8-foot 
srnir>p."n  nodcl  investigated  ir.  roforonco   1.     The  no del  TMS 
ir.odl.icd  for  ••?.  c.&nhir.ntlon   of  TTovrlor  and  slotted,full- 
r.p.in  flaps,   sections  of  \?hieh are   shorn   ir.  figure   1.     Or- 
dinatos for thonc flaps aro.given in roforencc 2.     Calcu- 
lations  of the   roiling,   .raring,   and hir.go r.:oror.te   --ere 
sinilar  to   there   of  reference  1.     The   vilr.ee  of   tunnel 
lift   coefficient   for the plain rir-t;  vrore   computed  fron  the 
outooard verticil   reaction  r.canurcd ir.  t"ic   tunnel ,   assur.- 
ir.^  a  lateral   coatcr  of  prcraurc  of  0.45   senlopan.     Refer- 
ence a  H  and  3  r^rc  u-.cä. to   cntir.f.te  the   eorretipor.dir.jj rln^ 
lift   coefficient« rith flaps   deflected. 

The  optir.ur.  deflection for mxirvun  lift of  the  Toiler 
flap  V.-CE   selected as 40°   (reference  2) .     The   outooard r.od- 
ified' slotted  flap ran  tented at   deflections  of   15°,   35°, 
and  35°   in  cor.oir.atior. rith  ths  Fowler.flap.     It  ras   tho-^ht . 
that   the  plain  aileron  alone r.i^ht   furnir-h adequate   .-.oc- 
troi for lor outooard flap  deflections.     Consequently,   the 
15     and the  25°   outooard flap  deflections  -..-ere  tested rith 
the   slot-lip  aileron  locked  in  the  neutral  position. 

BXSULSfl ABI DI8OTS8I0H 

The  following  synods aro used in tho presentation of 
result•: 

Or       lift   coefficient     (--} 

C, '     rollin^-r.onont   coefficient    ! -~4, *                                                                         \ q aS/1 

Cn'     yarinc--.oront   coefficient    [—SB ) * 

Cjj      plain aileron hlngo-nonont  coefficients 

(Hp/qh^Cp8) 

C.        slot-lip aileron hingo-rionent   coefficient 
•"si 
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Tho  characteristics   of  the plain nad alot-lip  r.iler- 
,-. one  or.  tho  -.ring vrith full-span Fo»lor  aa.i r.odificd   slotted 
ä flaps,  f>.a tested ia the proecat  investigation,  v,cro  canca- 
Ji tiall;'  the  »ano  r\8 the  charactoristie? of  nir.ilr.r   devices 

or.  the  wing with full-apati  1IACA   slotted flap^i   .".a   t anted 
ir.  a provinviB  investigation.     Ar. lr-creaso  ir. nnxleua lift 
coofficioat  of  approximately 14 percent was  indicated *oy 
nee  of the flrtpa  of the present  roport  over the   rlottod 
flaps of the previous investigation. 

The p.10c  "o- 0 .:^7 l^?J  plain aileron  toatoa wan   lonsid- 
orsd too   3m~.ll;   -a  increase  of  r.Tjout .50  percent   in.   its 
.-re",  is  rcconraer.dcd.     With this modification,   a   conjian- 
tion  ef plain, and  alot-lip  ^-Herons   should provide   accept- 
able lateral-control oharaeteriatloa throughout the uae- 
ful   flight   raa,jc. 

Langlcj' Ucnorir.l  Aeronautical  Laboratory, 
Rational Advisor"  Oonr.itteo  for Aeronautics, 

Langlc» Field,   Ya. 
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